


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   
   























   
   














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Vegetables	 38.9	 40.6	 0.17	 0.17	 0.03	
Eggs	 34.1	 195.2	 0.63	 0.36	 8.47	
Breads	and	
cereals	
14.3	 208.9	 0.20	 0.20	 4.07	










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	 Control	 BLISS	 p	
7	months	of	age	 	 	 	
Breads	and	cerealsd	 77	(100)	 85	(100)	 -	
Miscellaneouse	 77	(100)	 85	(100)	 -	
Vegetables	 75	(97)	 84	(99)	 0.50	
Fruit	and	fruit	juice	 73	(95)	 81	(95)	 0.89	
Dairy	 66	(86)	 82	(96)	 0.015	
Breast	milk	 58	(75)	 65	(76)	 0.87	
Red	meatf	 42	(55)	 65	(76)	 0.003	
Iron-fortified	infant	cereal	 39	(51)	 62	(73)	 0.003	
Infant	formula	 39	(51)	 41	(48)	 0.76	
Other	meatg	 38	(49)	 45	(53)	 0.65	
Legumes,	nuts,	seeds	and	eggs	 26	(34)	 71	(84)	 <0.001	
12	months	of	age	 	 	 	
Breads	and	cerealsd	 68	(100)	 75	(100)	 -	
Miscellaneouse	 68	(100)	 75	(100)	 -	
Dairy	 68	(100)	 74	(99)	 0.34	
Vegetables	 67	(99)	 75	(100)	 0.29	
Fruit	and	fruit	juice	 66	(97)	 72	(96)	 0.73	
Other	meatf	 57	(84)	 67	(89)	 0.33	
Legumes,	nuts,	seeds	and	eggs	 55	(81)	 66	(88)	 0.24	
Red	meatg	 41	(60)	 53	(71)	 0.19	
Breast	milk	 38	(56)	 39	(52)	 0.64	
Infant	formula	 29	(43)	 33	(44)	 0.87	























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	 Control	 BLISS	 Difference	(95%	CI)a	 p	
12	months	of	age		 n=57	 n=58	 	 	
Plasma	zinc,	μmol/L		
				[mean	(SD)]	
9.6	(1.5)	 9.6	(1.6)	 -0.09	(-0.67,	0.48)	 0.75	
Plasma	zinc	<9.9		
				μmol/Lb,	[n	(%)]	










































































































































































































































































































































































































































6 8 10 12 14
Plasma zinc concentration (μmol/L)



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Zinc	 0.27*	 -	 	 	 	 	 	
Energy	 0.18	 0.82**	 -	 	 	 	 	
Red	meat	 0.24*	 0.73**	 0.59**	 -	 	 	 	
Infant	formula	 0.26*	 0.38**	 0.06	 0.07	 -	 	 	
MFP	 0.24*	 0.70**	 0.53**	 0.70**	 0.13	 -	 	
	
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1	 What	is	your	date	of	birth?	 	 ________	/	________	/	________	
	 	 	 	 	 	 				day												month										year	
	
2	 What	is	your	expected	date	of	delivery?	 ________	/	________	/	________	



















	 Yes	 	 				






















































































































































































































Image credits: 1) Yoshihide Nomura, https://www.flickr.com/photos/yoshimov/68668544, 2) Simon Wheatley, https://www.flickr.com/photos/simonwheatley/10765673446, 3) Gail_thepinkpeppercorn, https://www.flickr.com/photos/gail_thepinkpeppercorn/5446409558, 4) Simon Wheatley, https://www.flickr.com/photos/simonwheatley/10837405016, used under CC BY 2.0
BLISS in a nutshell
1. Start by offering foods that are adult finger-shaped. 
Your baby will find food easier to grasp if it is a stick or finger size and shape. Pieces of 
food should be long enough so that your baby can hold it and there is still some of the food 
sticking out the top of their closed fist. Check the food is cooked enough by trying a piece 
yourself – you should be able to squash it on the roof of your mouth with your tongue – if 
you can’t then cook it a bit longer and test again.
2. Always include your baby at meal times just as you 
would other family members.  
Talk to them as they explore and eat their food and have some eye 
contact. Don’t feel you must talk to your baby about everything they 
eat or make eye contact all the time.
3. Offer a variety of foods from the resources including one energy rich food and one 
high iron food at each meal. Wherever possible, offer your baby the same foods that the 
rest of the family is eating, so that he feels part of what is going on. Offer three or four 
different foods at a meal (e.g carrot, beef strip, cheese stick) and start with one piece 
of each food. You can always offer your baby “seconds”. Loading up your baby’s highchair 
with all sorts of foods will overwhelm him and there may be a lot of waste.
Offer your baby food when she‘s 
happy and content – following a milk 
feed for babies until 8-9 months. In the 
early days it can be tricky coordinating 
a suitable time for the family meal and 
when your baby is awake and content. 
Don’t expect this to fall into place 
immediately but as you progress you’ll 
find a routine that suits all of you.
Babies enjoy variety. Offer different 
foods or you can serve the same 
foods in different shapes or forms.
bliss
Department of Human Nutrition, Department of Medicine 
and Department of Women’s and Children’s Health
University of Otago
P. O. Box 56, Dunedin
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4. Avoid hurrying your baby. 
Allow her to decide the pace. In particular, don’t be 
tempted to ‘help’ her by putting things in her mouth 
for her. 
5. Avoid offering ‘fast’ foods or foods that 
have added salt or sugar.
6. Always follow the basic safety rules
• Ensure that your baby is supported in an upright position – never leaning 
back – while he is eating. In the early days you can sit him on your lap, facing 
the table. 
• Don’t leave your baby alone with food. Ever!
• DON’T offer foods such as peanuts, popcorn, whole grapes or any food in a 
coin shape – she may choke.
DON’T Expect:
• Your baby to eat any food on the first few occasions. Once he has discovered 
that these new toys taste nice, he will begin to suck, chew, and later, to 
swallow.
• A young baby to eat a whole piece of food at first as she won’t yet have 
developed the ability to get at food inside her fist.
• A young baby to have a perfectly “balanced” diet. There may be times when 
you think she is being a fussy or picky eater. Try to relax and allow your baby 
to explore foods, as they become more familiar with food and eating their 
acceptance of new tastes and texture will increase. 
Do try rejected foods again later. 
Sometimes it can take up to ten 
attempts (at different meals) before 
your baby accepts a new food.
You may find yourself thinking “eat 
more” or “please eat some veges”. 
It’s normal for a parent to want the 
best for their child but resist putting 
food in your baby’s mouth. Babies 
are very good at regulating their 
own appetite so will eat as much as 
they need. As long as you continue 
to offer healthy nutritious foods 









































	 	 	 	 	 	 	 	 	 Yes	 	 No	
a.	 Breast	milk	 	 				 	 	 	 	 	 	 	
b.	 Infant	formula						 						 	 	 	 	 	 	 	
c.	 Other	liquids	(not	including	minimal	water)	 						 	 	 	





	 	 	 	 	 	 	 	 	 Yes	 	 No	
a.	 Breast	milk	 	 				 	 	 	 	 	 	 	
b.	 Infant	formula						 						 	 	 	 	 	 	 	
c.	 Other	liquids	(not	including	minimal	water)	 						 	 	 	



















If	2b	=	yes,	go	to	Q4			 		 	 [yes	IF	+	any	other	answers=>Q4]	
If	2c	=	yes,	skip	to	Q5		 	 	 [Yes	OL	+	any	other	answers	=>Q5]	
























If	2c	=	yes,	go	to	Q5	 	 	 	 [Yes	OL]	
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Protocol for 7-month BLISS diet record Kai-culator data entry 











































Steps – First pass 
 	






	 -	 Step	 6	 of	 the	 BLISS	 diet	 record	 (Weight	 of	 leftover	 +	 plate)	 OR/AND	
(Estimation	of	what	is	left	on	plate)	
	
NOTE:		 ‘COMBINED	 foods’	 are	 food	 items	 that	 were	 weighed	












+	 plate)	 can	 be	 entered	 directly	 into	 column	D	 of	 the	 calculations	
page	 and	 the	 “Weight	 of	 leftover	 +	 plate”	 into	 column	F	 (when	 no	










• When	 estimated	 quantities	 have	 been	 provided	 (i.e.	 household	
measures	 like	 a	 1	 cup	 or	 1	 TBsp	 or	 size	measures	 like	 a	medium	
apple	 or	 one	 piece	 of	 toast)	 the	 “Food	 weight	 estimation	
DEFAULTS”	 sheet	 from	 the	 “BLISS	 CODEbook”	 contains	 weights	
extracted	from	Kai-culator	to	be	used	to	estimate	the	weight	of	food	
offered.		
• Foods	 that	 have	 no	 measures	 to	 guide	 estimation	 are	 (where	
possible)	 estimated	 using	 quantities	 of	 the	 food	 reported	 to	 be	
consumed	by	the	infant	on	other	occasions	OR	(as	a	last	resort)	by	
other	infants	of	the	same	age	in	other	diet	records.		
• When	a	weight	 estimation	 for	 a	 food	 is	not	 available	 in	 the	 “Food	
weight	 estimation	 DEFAULTS”	 sheet	 it	 should	 be	 added	 to	 the	
“New	 foods	 and	 substitutions	 request”	 document.	 Once	 an	
estimation	quantity	has	been	chosen	(i.e.	2	grams	of	margarine	on	1	
piece	 of	 toast)	 it	 is	 entered	 into	 the	 “Food	 weight	 estimation	
DEFAULTS”	sheet	 in	 the	 “BLISS	CODEbook”	google	doc	 to	ensure	
consistent	use	across	all	BLISS	diet	record	diet	record	projects.		
• When	a	 single	overall	weight	has	been	given	 for	COMBINED	 foods	
(i.e.	 toast	 with	 margarine	 and	 marmite)	 the	 weights	 for	 the	
















weight	 of	 the	 pouch,	 jar	 or	 can/tin	must	 be	 estimated	 in	 order	 to	
calculate	the	weight	of	the	baby	food	OFFERED.	Baby	food	pouch,	jar	


































-	 Use	 (Estimation	 of	 what	 is	 left	 on	 plate)	 in	 order	 to	 calculate	 the	
(Weight	of	leftover	food)	
• If	 a	 proportion	 was	 supplied	 (i.e.	 ¼)	 use	 it	 to	 calculate	 the	
proportion	of	the	food	item	CONSUMED:	
1	 –	 (Proportion	 of	 food	 leftover)	 =	 (Proportion	 of	 the	 food	 item	
CONSUMED)		




























































































All	 recipe	 ingredients	 were	 weighed	 and	 uncooked	 weights	 were	












recipe,	 the	 weight	 for	 those	 ingredients	 has	 to	 be	 estimated	 using	
estimation	 rules	 in	 the	 “BLISS	 CODEbook”	 from	 the	 ‘Food	 weight	
estimation	RULES’	sheet	and	the	 ‘Food	weight	estimation	DEFAULT’	
sheet.	
2. If	 needed	 a	 recipe	 calculations	 page	 can	 be	 used	 to	 record	 the	
estimated	weight	of	each	ingredient.	
3. The	weight	of	the	recipe	offered	(from	the	diet	record	day	calculation	
page)	 and	 the	 ‘proportion	 of	 recipe	 offered	 to	 you	 child’	 (from	 the	








were	 provided	 for	 all/some	 ingredients	 AND	 a	 ‘proportion	 of	 recipe	
offered	 to	 you	 child’	 was	 NOT	 recorded	 AND	 the	 weight	 of	 the	 recipe	
offered	to	the	child	was	recorded.	
1. When	weights	have	not	been	provided	for	some	or	all	ingerdients	in	
a	recipe,	 the	weight	 for	those	 ingredients	has	to	be	estimated	using	








Some/all	 recipe	 ingredients	were	 NOT	weighed	 and	 estimated	 amount	




a	recipe,	 the	weight	 for	those	 ingredients	has	to	be	estimated	using	
estimation	 rules	 in	 the	 “BLISS	 CODEbook”	 from	 the	 ‘Food	 weight	
estimation	RULES’	sheet	and	the	‘Food	weight	estimation	DEFAULT’	
sheet.	
2. A	 recipe	 calculations	 page	 should	 be	 used	 to	 record	 the	 estimated	
weight	of	each	ingredient.	
3. Use	 the	 “proportion	 of	 recipe	 offered	 to	 your	 child”	 and	 the	
calculated	 total	 cooked	 weight	 of	 the	 receipt	 from	 Kai-culator	 to	
























































































































































































































































































































































id	 day	 descriptor	 time	 revised	time	 fooditem	 revised	food	

































	 	 	 	



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































P-52: Phone call to arrange blood collection time  
















































































































































P-55: Frequently asked questions about blood collection  
         Copy no. ______ 
	
Study:	 BLISS	Study	 Version	number:	 Version	2	
Prepared	by:	 Lisa	Daniels,	ALH	 Date	prepared:	 17	Feb	14	
	
	









•	We	 tested	 it	 by	putting	 the	 local	 anaesthetic	on	one	arm,	 and	 then	having	a	

































•	We	 tested	 it	 by	putting	 the	 local	 anaesthetic	on	one	arm,	 and	 then	having	a	


























will	 contact	 you	 if	 the	 results	 suggests	 your	 baby	 may	 have	 iron	 deficiency	
(usually	within	10-14	days	of	the	blood	test).	













Why we are doing things the way we are 
	












































































































































































































P-53: Phone call reminder about blood collection 




























	 	 	 Printed	copy	of	Illness	questionnaire	
	









































































































































	 	 	 Blood	collection	checklist	

























	 	 	 -	labelled	with	details	
	 	 Trace-element	free	transfer	pipettes	x	6	
	 	 Microcentrifuge	(MCT)	tubes	x	4	
	 	 	 -	3	labelled	with	details	
	 	 Marker	pens	for	labelling	tubes	for	blood	disposal	
	 	 	 -	Red	=	Karakia	
	 	 	 -	Green	=	Return	to	participant	

















Steps - before 
	





























6. Label	 tubes	 (with	 a	 permanent	 marker)	 with	 samples	 to	 be	 returned	 to	
































a. During this appointment [phlebotomist] will be taking a small blood 
sample from [baby’s name].	
b. We	will	collect	some	information	about	the	milk	feed	and	how	things	
went	with	the	Ametop	gel.	
c. We also have a very short questionnaire.	

























































































































b. Pipette	 remaining	 red	 cells	 into	 2	 x	 MCT	 tubes	 labelled	 with	
participant	ID	and	date	of	blood	collection.	
	




















Steps after – 3. Results 
	
• When	results	come	in	–	identify	abnormal	results	(P-56: Communicating 
abnormal laboratory results).	
	











































	 	 	 	 	 	 	 	 	
	
	







Yes	 	 	 Time:	_____________	




	 Yes	 	 If	Yes,					used						or			unused					






















	 	 	 	 AM	




























	 Study	ID	 	 	 	























































































P-56: Communicating abnormal laboratory results            











































































































Letter to GP 
	


















































Letter to participant 
	
ID	=	[Participant	ID]	
[Parent	participant	name]	
[Address	line	1]	
[Suburb]	
[City,	Postcode]	
	
	
[Date]	
	
	
	
Dear	[Parent	and	child	participant	names],	
	
Thank	you	very	much	for	your	participation	in	the	BLISS	study	and	for	taking	
part	in	the	blood	test	component	of	the	study.	We	have	now	received	the	results	
back	from	this,	and	although	most	of	the	results	from	the	test	were	as	expected,	
one	or	more	of	the	values	were	outside	the	expected	reference	range.	This	is	not	
uncommon	in	this	age	group	but	we	advise	you	to	contact	your	General	
Practitioner	to	discuss	the	results.	We	have	sent	a	copy	of	the	results	to	your	
doctor,	Dr	[name].	
	
If	you	would	like	to	discuss	anything	to	do	with	the	blood	test	or	the	BLISS	study	
as	a	whole,	please	feel	free	to	call	us	(contact	details	below).	Thank	you	again	
for	taking	part	in	the	BLISS	study.	
	
	
Yours	sincerely,	
	
	
	
Lisa	Daniels	
PhD	Candidate	
BLISS	Study	
Department	of	Human	Nutrition	
University	of	Otago	
Phone	(03)	479	7948	
	
BLISS	Study	Office	
Phone	(03)	471	6063	or	022	192	7421	
bliss@otago.ac.nz	
	
	
Dr	Anne-Louise	Heath	
Co-Principal	Investigator	
BLISS	Study	
Department	of	Human	Nutrition	
University	of	Otago	
Phone	(03)	479	8379	
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Appendix	S:	Analysis	of	methodological	factors	known	
to	affect	plasma	zinc	concentrations	
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